L-cysteine-enhanced renaturation of bioactive soluble tumor necrosis factor ligand family member LIGHT from inclusion bodies in Escherichia coli.
LIGHT is a membrane-bound protein that belongs to the tumor necrosis factor (TNF) superfamily ligands. In this study, we established an effective strategy for producing a bioactive soluble form of LIGHT (sLIGHT), an extracellular region (Ile⁸⁴-Val²⁴⁰) of human LIGHT. Because sLIGHT was expressed as inclusion bodies in Escherichia coli, we investigated reagents that enhance the renaturation of sLIGHT from the inclusion bodies. Interestingly, L-cysteine in the denaturation buffer containing 3.5 M guanidine hydrochloride significantly improved the renaturation efficiency of sLIGHT. The effect of L-cysteine was synergistically enhanced by L-arginine in the refolding buffer. The optimal concentrations of L-cysteine and L-arginine in the denaturation and refolding buffers were 8 mM and 0.8 M, respectively. With these buffers, approximately 90 mg of sLIGHT was purified from 200 g of frozen E. coli cells. sLIGHT thus obtained significantly induced apoptosis in the WiDr human colon adenocarcinoma cell line at nanomolar concentrations, the same amount of sLIGHT that was produced by Sf9 insect cells. These results suggest that L-cysteine in the denaturation buffer enhances the renaturation of recombinant proteins from inclusion bodies in E. coli.